Molecular analysis of the bison phagocyte NADPH oxidase: cloning and sequencing of five NADPH oxidase cDNAs.
During the host defense process, neutrophils migrate into infected tissues where they become activated, resulting in the assembly of a superoxide anion-generating complex known as the NADPH oxidase. Despite the importance of this system in animal host defense, almost nothing is known about the NADPH oxidase in neutrophils from wild ruminant species. In the present studies, we provide a molecular analysis of the bison leukocyte NADPH oxidase. Using reverse transcriptase-polymerase chain reaction and rapid amplification of cDNA ends, we cloned and sequenced the full-length cDNAs for five bison NADPH oxidase components: p22(phox), p40(phox), p47(phox) and p67(phox), and gp91(phox). When compared to other species, the deduced amino acid sequences of the bison homologs were most similar to those of bovine. Interestingly, a bison p40(phox) alternative splice product was isolated, which was similar to that observed for human p40(phox) in that the cDNAs contained sequence from intron 8. Consistent with the high degree of similarity between bison and bovine amino acid sequences, immunoblot analysis showed that the bison homologs migrated similarly to their bovine counterparts. Overall, these studies show that the bison and bovine NADPH oxidase genes are highly conserved between these two species, despite their divergence from a common ancestor over 1 million years ago.